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FIXING OF SEALING AND MOUNTING STRIPS 

TO MEMBERS 

Technical Field 

The invention relates to sealing and mounting strips for sealing around members - for 
example, vehicle closure members, such as doors. 

Disclosure of Invention 

According to a first aspect of the present invention, there is provided a method of 
forming a sealing or mounting strip on a member, the method including providing a 
fixed extrusion device for producing an extruded sealing or mounting strip, moving 
the member with respect to the fixed extrusion device, while operating the extrusion 
device to produce the extruded sealing or mounting strip, such that the sealing or 
mounting strip is formed along a desired path on the member. 

According to a second aspect of the present invention, there is provided the method of 
manufacturing an assembly, the method including forming the main body portion of 
the assembly; mounting the assembly on movement apparatus and moving the 
assembly to respective processing stations, at each of which a manufacturing step of 
the assembly is performed, wherein at one of said processing stations a sealing or 
mounting strip is formed on the assembly by a fixed extrusion device, and, while 
operating the extrusion device to produce the extruded sealing or mounting strip, the 
sealing or mounting strip is formed along a desired path on the assembly by controlled 
movement of the assembly with respect to the fixed extrusion device by the movement 
apparatus. 

According to a third aspect of the present invention, there is provided apparatus for 
forming a sealing or mounting strip on a member, the apparatus including a fixed 
extrustion device and moving means onto which the member is mounted in use for 
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moving the member with respect to the fixed extrusion device such that the strip is 
formed along a desired path on the member. 

Brief Description of Drawings 

A method of forming a sealing or mounting strip, a method of manufacturing an 
assembly and apparatus for forming a sealing or mounting strip will now be described 
by way of example with reference to the accompanying diagrammatic drawings in 
which: 

Figure 1 is a perspective view of a motor vehicle door; 

Figure 2 shows the motor vehicle door of Figure 1 mounted for having a sealing or 
mounting strip formed thereon by a fixed extrusion device; 

Figure 3 shows an enlarged view the area A of Figure 1 to which the fixed extrusion 
device is applying the sealing or mounting strip; 

Figure 4 shows a cross-section through a sealing strip formed on a door; and 

Figure 5 shows a cross-section through a mounting strip formed on a door to which a 
sealing strip is fixed. 

In the figures like elements are generally designated with the same reference numeral. 
Best Modes for Carrying Out The Invention 

Figure 1 shows a perspective view of a conventional motor vehicle body door 4, a 
front door in this example which is supported by hinges 5 and 6 its leading edge, a 
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conventional check strap 8 being positioned between the hinges. The seal for sealing 
between the periphery of the door and the door opening (not shown) in the motor 
vehicle main body is mounted on the peripheral edge of the door as shown by the 
chain-dotted line 1 0. As shown, the path of the seal passes inside (that is, nearer to the 
inside face of the door than the outside face thereof) of the hinges 5 and 6 and the 
check strap 8. At the trailing edge of the door, there is a recess 12 for receiving that 
part of the door latching and locking mechanism which is mounted on the vehicle 
body itself, and the path of the door seal 10 passes outside this recess. 

The door seal is positioned on the door so as to run completely or substantially 
completely around the periphery of the door as shown in Figure 1 . As shown in Figure 
1, the position of the door seal on the door varies around the periphery of the door. It 
is advantageous for the door seal to pass inside the door hinges 5 and 6, rather than 
outside these items, in order to prevent trapping when the door is opened. It is 
advantageous for the seal to pass outside the locking mechanism recess 12 in order to 
allow the striker etc mechanism on the door frame to pass into the recess 12 when the 
door is closed. In general, however, the door seal is mounted close to the outside of 
the door so as to act between this relatively outer part of the door and the 
corresponding part of the door opening when the door is closed. Such relatively 
outward positioning of the door seal has a number of advantages: thus, it keeps the 
outer parts of the door aperture relatively clean, by sealing them against the ingress of 
air-borne dirt and moisture and in this respect is advantageous compared with the 
more inboard seal positioning which occurs with the type of door seal mounted not on 
the door itself but on the flange running around the door opening. In addition, the 
relatively outward positioning of the door seal described is of advantage in reducing 
wind noise. 

In accordance with an aspect of this invention, the seal is formed by extruding an 
appropriate material, such as synthetic resin, rubber or the like, directly onto the 
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periphery 9 of the door 4. 

Figure 2 shows an extrusion device 15 for applying the seal to the door 4. The 
extrusion die 1 5 comprises an extrusion port 17 from which extrudate is expelled in a 
controlled manner to form the seal with the desired properties, a main body 1 9 and an 
extrudate material supply passage 21 to which extrudate is supplied from an external 
source (not shown). The extrusion die 15 (including the extrusion port 17 and main 
body 19) are fixed in position. That is, the extrusion die 15 does not move. In the 
embodiment, the fixing of the extrusion die 1 5 is provided by attaching the main body 
19 of the extrusion die 1 5 to the floor 23 of the plant in which the seal is being applied 
to the door 4. The main body 19 is fixed to the floor 23 by means of supporting legs 
25. Of course, it should be appreciated that the extrusion die may be fixed in position 
by any other suitable means to any other suitable fixed surface or member. 

The seal is formed in the desired position shown by the chain-dotted line 10 around 
the periphery 9 of the door 4 by moving the door 4 with respect to the fixed extrusion 
die 15. The door 4 is mounted in a frame 27 which clamps the door ; 4 at four spaced 
apart positions around the door's edge. The frame 27 is movable by any suitable 
means (not shown), such as by a robot typically used in automated vehicle fabrication 
plants. Of course, any other suitable movement means may be employed. The frame 
27 is freely rotatable and translatable by the movement means. The movement means 
is capable accurately positioning the door with respect to the extrusion die 15 in order 
to allow for precise positioning of the seal on the periphery 9 of the door 4. 

The door 4 is formed from two principal metal panels, an outer generally flat panel 
2 8 A, which forms the exterior surface of the door when mounted on the vehicle body, 
and an inner panel 28B comprising the periphery 9, which extends generally 
perpendicular to the exterior surface, and a generally planar interior surface of the 
door which lies generally parallel to the exterior surface. This interior surface typically 
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has one or more openings in it to allow the components of the door to be fitted, such 
as the interior door handle 29, window winding apparatus (not shown), audio 
loudspeakers (not shown), etc. The outer and inner panels of the door 4 are attached 
together by any suitable means, such as by folding excess material at the edge of the 
outer panel tightly over the edge of the inner panel and welding the panels together. 

Once the main body (comprising the outer and inner panels) of the door 4 is formed, 
the door is mounted on the frame 27. With the door 4 mounted in this manner, the 
door may be moved around the production plant by suitable movement means to 
various different areas within the production plant, at which various steps in the 
production of the finished door are performed. For example, the door, supported on 
the frame 27, may pass to an area within the production plant at which the door 4 is 
painted. The door 4 may then pass to an area where the door mirror 3 1 is fitted, to 
another area where the strap 8 is fitted, etc. 

Such automated movement of a door 4 supported by a frame 27, or other suitable 
means, is typically employed in the manufacturing process of vehicle doors, and other 
vehicle body components. 

In accordance with the present invention, a fixed extrusion die 1 5 can be used to apply 
the seal around the periphery 9 of the door 4 because movement of the door 4 is 
provided by movement of the frame 27 to which the door 4 is attached. In prior art 
methods of extruding a seal onto a door 4, the door has been held fixed whilst a 
moving extrusion die 15 travels around the periphery of the door 4 applying the seal 
thereto. 

A movable extrusion die is more complex, more costly and less reliable than a fixed 
extrusion die. Provision has to be made to supply extrudate material to the moving 
extrusion die by means of flexible supply pipes. 
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According to the embodiment of the present invention being described, these 
disadvantages are obviated by employing a fixed extrusion die 15. By making use of 
the frame 27 and movement means already provided in a conventional automated 
vehicle fabrication plant, little or no additional cost is incurred by providing for 
movement of the door 4 with respect to the fixed extrusion die 1 5 . The arrangement of 
the embodiment is additionally advantageous because, at the time of formation of the 
seal, the step of removing the door 4 from the frame 27 is avoided, as is the step of re- 
attaching the door 4 to the frame 27. 

Figure 3 shows in more detail the area A of the door 4 encircled in Figure 1 as the 
door 4 is moved with respect to the extrusion port 17. A continuous line of extrudate 
33 is formed at the desired position on the periphery 9 of the door. The nozzle 35 of 
the extrusion port 17 provides the extruded material 33 with the desired shape. 

Figure 4 shows a cross-section through the door periphery 9 and the seal 37 formed by 
the extruded material 33. The seal 37 may comprise a tubular sealing part 39 having a 
hollow central area 41, and an integral, generally planar base portion 43 which is 
attached by the extrusion process to the periphery 9 of the door 4. The base part 43 
may be formed to have a high rigidity relative to the sealing part 39. This provides for 
secure fixing and locating of the seal 37 onto the periphery 9 of the door 4. The 
relative softness of the sealing part 39 provides for effective sealing against the 
opening of the vehicle body against which the sealing part 39 will be compressed 
when the door 4 is shut in use. 

The precise form of the seal and the type of extrusion process to form the seal may be 
selected from the many known types of seal and extrusion processes. 

Figure 5 shows an alternative embodiment in which the extrusion die 15 has been 
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modified to form a continuous mounting strip 44 around the periphery 9 of a door 4. 
Like the first embodiment, the extrusion die 15 is fixed, and the door 4 is moved with 
respect to the fixed extrusion die 15. The mounting strip 44 comprises a bar 45 
extending generally perpendicularly to the periphery 9 of the door 4 and an integral 
enlarged head portion 47. The mounting strip 44 is generally T-shaped. The base of 
the bar 45 is extruded onto the periphery 9. 

The mounting strip 44 allows for the subsequent mounting of a sealing strip 49 around 
the periphery 9 of the door 4 by engaging the sealing strip 49 with the mounting strip 
45. 

The sealing strip 49 of Figure 5 comprises a relatively soft tubular portion 5 1 defining 
a hollow space 53, which act in a similar manner to the sealing part 39 and hollow 
space 41 of the seal 37 shown in Figure 4. The sealing part 51 is mounted on a 
relatively rigid base 55. From the opposite side of the base 55 extend two opposing 
resiliently deformable gripping lips 56. The base 55 and the lips 56 form a recess 58 
sized to accommodate the head 47 of the mounting strip 43. The sealing strip 49 is 
mounted to the mounting strip 44 by pushing the sealing strip 49 in the direction of 
arrow X towards the mounting strip 44. The inclined edges 60 of the head 47 cause 
the lips 56 to deform and slide along the inclined surfaces 60. Continued movement of 
the sealing strip 49 in the direction X eventually causes the lips 56 to pass under the 
head 47, whereafter they resile and clamp the sealing strip 49 securely to the mounting 
strip 44. To facilitate mounting of the sealing strip 49 over the head 47, the outer 
edges 62 of ihe lips 56 have inclination generally matching the inclination of the 
inclined surfaces 60 of the head 47. The inclined surfaces 62 of the lips 56 may be 
provided with a low friction surface 64 to further aid mounting of the sealing strip 49 
on the mounting strip 44. 

The mounting strip 44 is extruded to form a member which is rigid relative to the lips 
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56 to facilitate proper mounting of the sealing strip 49 to the mounting strip 44 and 
secure locating of the sealing strip once mounted. 

The mounting strip 44 may be formed of PU (polyurethane) material. 

Whilst in the second embodiment mounting strip 44 is shown as being T-shaped, 
alternative configurations of the mounting strip could be employed, provided that 
they allow co-operation with a suitably shaped base of the sealing strip 49 so that 
the sealing strip 49 can be secured to the mounting strip 44. 

The provision of the relatively rigid mounting strip 44 may improve the sealing around 
the door 4. Improved sealing may be provided when the sealing strip 49 is firmly 
compressed between the door periphery 9 and the door opening when the door 4 
closes. To achieve this it is necessary for there to be a firm support surface on the 
opposite side of the sealing strip 49 to the door opening. Since the peripheral surface 9 
of the door 4 is almost parallel to the direction of the compressive force, the door 
periphery 9 cannot itself provide this firm support surface, but it is provided by the 
mounting strip 44. 

During extrusion of the sealing strip 37 or the mounting strip 44, means may be 
provided to regulate the temperature of the extrudate as it exits the port 17. 

Whilst in the embodiments the fixing of a sealing or mounting strip to a vehicle door 
is described, it should be understood that the sealing or mounting strip may be fitted to 
any member, assembly or component in accordance with the invention. This may be a 
closure member. 



